Cardiac functional improvement in rats with myocardial infarction by up-regulating cardiac myosin light chain kinase with neuregulin.
Recombinant human neuregulin-1 (rhNRG-1) improves cardiac function in experimental heart failure models, but the underlying mechanism remains largely unknown. In this study, we evaluated whether rhNRG-1 could improve cardiac function via the cardiac myosin light chain kinase/myosin light chain 2 ventricular (cMLCK/MLC-2v) pathway in rats with myocardial infarction (MI). Rats with MI were intravenously infused with rhNRG-1 (5 µg/kg/h) for 7 days through osmotic pumps. The mechanism of action of rhNRG-1 was investigated by assaying the non-infarcted myocardium with gene chips. The cMLCK expression, phosphorylated MLC-2v and cardiac function were significantly up-regulated, as assessed by real-time PCR, Western blot and echocardiography, in those animals treated with rhNRG-1. Moreover, the restoration of rhNRG-1-induced sarcomeric organization in serum-free cultured neonatal rat cardiomyocytes with rhNRG-1 was inhibited by cMLCK RNA interference or ML-7, an inhibitor of MLCKs. Adenovirus containing the rat cMLCK coding region was injected into non-infarcted myocardium, and cardiac function was monitored using echocardiography and a haemodynamic machine. The dP/dt and fractional shortening decreasing significantly after MI, and improved by 15.7 and 32.1%, respectively, following local cMLCK application (all P < 0.05). Our results suggest that cMLCK is a downstream effector of rhNRG-1 involved in rhNRG-1-induced cardiac function improvement, and that myocardial cMLCK up-regulation can improve cardiac function in rats with MI.